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57)Abstract: 

'ROBLEM TO BE SOLVED: To remove a bubble surely from the 
'icinity of a diaphragm valve seat while sustaining a negative pressure 
;uitable for a recording head by providing a plate for forming such a 
:hannel as the cross-sectional area decreases gradually from the 
ipper end side of a diaphragm valve, i.e., the long extending side of 
in elastic supporting part. 

SOLUTION: When ink in an ink cartridge is sucked by a negative 
>ressure acting on a recording head under a state where the ink 
;upply port 5 of the ink cartridge having an ink tank 1 is set in a 
ecorder while being inserted with the ink supply needle N of a 
ecording head, a diaphragm valve 6 is separated from a valve seat 8 
ind ink flows through a highest through hole 1 1 at the lower part of 
he diaphragm valve 6 into the ink supply port 5. Since a channel 
ormed in the lower region of the diaphragm valve 6 is restricted in the 

>readthwise direction by a regulator 10 having V cross-section, bubbles below the diaphragm valve 6 are 
:ollected to the vicinity of the through hole 1 1 . The bubbles are carried on an ink flow of relatively high 
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JP 10-315504 



CLAIMS 



[Claim(s)] 

[Claim 1] The film valve which consists of the elastic support section which it is formed in the 
elastic thin film following the differential pressure of the upstream and the downstream, and the 
front face of this, it is formed in the valve element section which has a through-hole and this 
valve element section, and one, and is always energized to the upstream, It is arranged at the 
downstream of the valve seat which is located in the upstream of said ink passage and **** to 
said through-hole, and this valve seat. The valve gear of the ink feeder current way of the ink jet 
type recording device which consists of a passage formation plate which forms the passage 
where the edge side serves as the upper part by making the extended direction of said elastic 
support section into a long side, and the cross-sectional area becomes narrow. 
[Claim 2] The valve gear of the ink feeder current way of the ink jet type recording device 
according to claim 1 with which said film valve is constituted as a layered product of a plate with 
a modulus of elasticity smaller than a high polymer film and this high polymer film. 
[Claim 3] The valve gear of the ink feeder current way of the ink jet type recording device 
according to claim 1 currently formed so that said elastic support section may support said valve 
element section from both sides. 

[Claim 4] The valve gear of the ink feeder current way of the ink jet type recording device 
according to claim 1 currently formed so that said elastic support section may support said valve 
element section from one side. 

[Claim 5] The valve gear of the ink feeder current way of the ink jet type recording device 
according to claim 3 with which said elastic support section is orthopedically operated by the 
radial so that said through-hole may be made into the point of symmetry from said valve element 
section. 

[Claim 6] The valve gear of the ink feeder current way of the ink jet type recording device 
according to claim 1 by which plastic deformation processing is carried out at the convex type 
configuration where said elastic thin film makes said through-hole top-most vertices. 
[Claim 7] The valve gear of the ink feeder current way of an ink jet type recording device 
according to claim 6 whose swelling of said convex type configuration is extent to which said 
valve element section deserts said valve seat at least. 

[Claim 8] The valve gear of the ink feeder current way of an ink jet type recording device 
according to claim 6 said whose elastic thin film is a ductility giant molecule. 
[Claim 9] The valve gear of the ink feeder current way of the ink jet type recording device 
according to claim 6 which the duplication field of said elastic thin film and said valve element 
section has pasted up. 

[Claim 10] The container equipped with the ink feed hopper which equipped the upper part with 
the ink room and by which the ink supply needle of an ink jet type recording head is inserted in 
the lower part, The elastic thin film following [ are stretched so that said ink room and said ink 
feed hopper may be divided and ] the differential pressure of the upstream and the downstream, 
The film valve which consists of the elastic support section which it is formed on the surface of 
this, it is formed in the valve element section which has a through-hole and this valve element 
section, and one, and is always energized to the upstream, The ink cartridge which consists of a 
passage formation plate which forms the passage where it is arranged at the downstream of the 
valve seat which is located in the upstream of said ink passage and **** to said through-hole, 
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and this valve seat, and the edge side serves as the upper part by making the extended direction 
of said elastic support section into a long side, and the cross-sectional area becomes narrow. 
[Claim 11] The ink cartridge according to claim 10 which said film valve consists of as a layered 
product of a plate with an elastic modulus smaller than a high polymer film and this high 
polymer film. 

[Claim 12] The ink cartridge according to claim 10 currently formed so that said elastic support 
section may support said valve element section from both sides. 

[Claim 13] The ink cartridge according to claim 10 currently formed so that said elastic support 
section may support said valve element section from one side. 

[Claim 14] The ink cartridge according to claim 10 currently formed in the radial so that said 
through-hole may be made into the point of symmetry from said valve element section. 
[Claim 15] The ink cartridge according to claim 10 by which plastic deformation processing is 
carried out at the convex type configuration where said elastic thin film makes said through-hole 
top-most vertices. 

[Claim 16] The ink cartridge according to claim 15 whose swelling of said convex type 
configuration is extent to which said valve element section deserts said valve seat at least. 
[Claim 17] The ink cartridge according to claim 15 said whose elastic thin film is a ductility 
giant molecule. 

[Claim 18] The ink cartridge according to claim 15 which the duplication field of said elastic thin 
film and said valve element section has pasted up. 

[Claim 19] In the ink supply needle which is open for free passage to the ink passage of an ink 
jet type recording head, and supplies the ink of an ink cartridge to said recording head The elastic 
thin film following [ are stretched so that the upstream and the downstream of said ink supply 
needle may be divided, and ] the differential pressure of the upstream and the downstream, the 
film valve which consists of the valve element section which is formed on the surface of this and 
has a through-hole, and the elastic support section which it is formed in this valve element 
section and one, and is always energized to the upstream, and the valve seat which is located in 
the upstream of said ink passage and **** to said through-hole ~ since - the becoming ink 
supply needle. 

[Claim 20] The ink supply needle according to claim 19 with which the passage formation plate 
which forms the passage where the edge side serves as the upper part by making the extended 
direction of said elastic support section into a long side, and the cross section becomes narrow at 
the downstream of this valve seat is arranged. 

[Claim 21] The ink supply needle according to claim 19 with which said film valve is constituted 
as a layered product of a plate with an elastic modulus smaller than a high polymer film and this 
high polymer film. 

[Claim 22] The ink supply needle according to claim 19 currently formed so that said elastic 
support section may support said valve element section from one side. 

[Claim 23] The ink supply needle according to claim 19 by which plastic deformation processing 
is carried out at the convex type configuration where said elastic thin film makes said through- 
hole top-most vertices. 

[Claim 24] The ink supply needle according to claim 23 whose swelling of said convex type 
configuration is extent to which said valve element section deserts said valve seat at least. 
[Claim 25] The ink supply needle according to claim 23 said whose elastic thin film is a ductility 
macromolecule. 

[Claim 26] The ink supply needle according to claim 23 which the duplication field of said 
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elastic thin film and said valve element section has pasted up. 

[Claim 27] The manufacture approach of the valve gear which consists of the process which 
forms the elastic support which an end follows at said valve element section, a process which 
forms a lobe centering on the film of the polymeric materials which can be deformed plastically, 
and a process which joins two members which consisted of above-mentioned processes so that 
the through-hole located in the central point with the valve element section at the core at the 
plate which has elasticity, and a core may be made into a point-symmetry point. 
[Claim 28] The manufacture approach of a valve gear according to claim 27 that said lobe is 
pressurized mechanically and formed. 

[Claim 29] The manufacture approach of a valve gear according to claim 27 that said lobe is 
pressurized in fluid and **** formation is carried out. 

[Claim 30] The manufacture approach of a valve gear according to claim 27 that the amount of 
protrusions of said lobe is extent to which the valve element section deserts a valve seat at least. 
[Claim 31] The manufacture approach of a valve gear according to claim 27 that said high 
polymer film is heated by temperature lower than softening temperature heat deflection 
temperature or more than second order transition temperature. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to the valve gear 
equipped with the negative pressure generating function arranged on the ink feeder current way 
which connects an ink jet type recording head and an ink tank. 
[0002] 

[Description of the Prior Art] An ink jet printer carries at carriage the ink cartridge which 
supplies ink in the ink jet type recording head which a pressure is impressed [ recording head ] to 
the pressure generating room which is open for free passage to a common ink room and a 
common nozzle orifice, and makes an ink droplet breathe out from a nozzle orifice, and a 
recording head, and making carriage reciprocate, it is made in agreement with print data, and it is 
constituted so that a record form may be made to breathe out an ink droplet. 
[0003] Since such a recording head is arranged so that the nozzle orifice may usually become 
lower than the liquid ink side of an ink cartridge, a head acts on a nozzle orifice and it has the 
problem that leakage **** of ink arises from a nozzle orifice. In order to solve this problem, a 
porous body is usually held in an ink cartridge, and it is constituted so that the pressure of the ink 
of an ink cartridge may become low a little rather than a recording head according to the 
capillary tube force by the porous body. 

[0004] However, when the amount of the ink which consumption of ink progresses and is 
absorbed by the porous body decreases, it originates in the capillary tube force of a porous body, 
and stagnation arises in supply of the ink to a recording head, the ink of the real volume integral [ 
the problem that the ink in a cartridge cannot be consumed completely, and ] of a porous body 
which can be held in a cartridge decreases, and there is a problem of an ink cartridge being 
enlarged. 

[0005] When the wall which equipped the lower part of an ink tank with the through-hole 
separates into an ink reservoir and a cavity so that JP,62-231759,A may see, an AMBURERA 
check valve is prepared in this through-hole and ink ** of a recording head falls in order to solve 
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such a problem for example, the ink cartridge for ink jet recording heads constituted so that a 
bulb might be made to open, a cavity might be made to discharge the ink of an ink reservoir and 
a recording head might be supplied is proposed. 

[0006] According to this, since a porous body becomes unnecessary, it becomes possible to make 
the capacity of ink increase, but generally an AMBURERA check valve has the big problem of 
the amount of offset being too large, and causing big fluctuation to differential pressure with the 
ink amount of supply or a recording head, and causing deterioration of a quality of printed 
character for adjusting supply of the ink to a recording head to a precision. The ink cartridge 
which can supply ink to compensate for the ink consumption by the recording head is proposed 
the film valve seat which consists of an elastic thin film equipped with the through-hole 
separating into an ink inflow and ink outflow side, and making negative pressure maintain ink ** 
of an ink jet type recording head by some between an ink inflow side and an ink outflow side so 
that JP,8-174860,A may see, in order to solve such a problem. 
[0007] 

[Problem(s) to be Solved by the Invention] What [ can supply ink, making it correspond to 
consumption of the ink in a recording head by the film valve seat of a large area, and making a 
recording head maintain a negative pressure condition according to this ] In order to recover 
expulsion-of-an-ink-droplet capacity, when it makes negative pressure act on a recording head 
and ink is made to discharge compulsorily from a recording head, since the area of a film valve 
seat is large, the rate of flow here is low, and exclusion of air bubbles is holding un-arranging [ 
that it is difficult ]. 

[0008] The place which this invention is made in view of such a problem, and is made into the 
purpose is offering the valve gear in the ink supply way of the ink jet type recording device 
which can eliminate the air bubbles near the film valve seat outside certainly, maintaining the 
negative pressure which certainly followed the minute differential pressure between recording 
heads, and was suitable for the recording head at printing. The 2nd purpose of this invention is 
offering the ink cartridge which built in the above-mentioned valve gear, and an ink supply 
needle. Other purposes of this invention are proposing the manufacture approach of the above- 
mentioned valve gear. 
[0009] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. The 
film valve which consists of the elastic support section which it is formed in the elastic thin film 
following the differential pressure of the upstream and the downstream, and the front face of this, 
it is formed in the valve element section which has a through-hole and this valve element section, 
and one, and is always energized to the upstream, It had the passage formation plate which forms 
the passage where it is arranged at the downstream of the valve seat which is located in the 
upstream of said ink passage and **** to said through-hole, and this valve seat, and the edge 
side serves as the upper part by making the extended direction of said elastic support section into 
a long side, and the cross section becomes narrow. 
[0010] 

[Function] A film valve opens passage in response to differential pressure corresponding to 
consumption of the ink in a recording head in a large area, and supplies ink to a recording head. 
Moreover, the lower field of a film valve makes an edge side the upper part with a passage 
formation plate, and since it is formed so that it may become narrow, air bubbles focus here, and 
also when negative pressure is made to act on a recording head and ink is discharged 
compulsorily, the ink rate of flow here does not fall unnecessarily, therefore air bubbles ride in 
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the style of ink, and it is discharged outside. 
[0011] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. The container 1 which drawing 1 shows one example of the ink 
cartridge into which the valve gear of this invention was built, and constitutes an ink cartridge 
body forms the ink feed hopper 5 which has the ink room 2 in the upper part and by which the 
ink supply needle N of a recording head is inserted in a base 4, and is constituted. 
[0012] Between the ink room 2 and the ink feed hopper 5, the abbreviation rectangle-like crevice 
is formed so that the film valve 6 which separates these can be held. A film valve 6 is supported 
by level difference section la of a container 1 in the perimeter of the inferior surface of tongue, 
fixes an ink room side by the valve seat formation member 7, and is included in the container 1 . 
[0013] More than one are drilled so that, as for the valve seat formation member 7, at least one 
through-hole 9 which heights 7a which projects in the downstream is formed in a core, and the 
valve seat 8 which consists of elastic members, such as rubber, at the tip is fixed, and is open for 
free passage on the outskirts at the ink room 2 may make heights 7a the point of symmetry 
preferably. 

[0014] The ink style regulation plate 10 which makes a valve seat 8 the bottom in the lower part 
field of a film valve 6, and makes both sides an ink room side is arranged. The through-holes 1 1 
and 1 1 which are open for free passage to the ink feed hopper 5 are drilled in the highest location 
which the ink style regulation plate 10 occupies. 

[0015] As shown in drawing 3 (a) and (b), the film valve seat 6 The flexible high polymer film 
12, 4 side 14, and 15, 16 and 17 which start a layered product with a metal plate 13 in a 
rectangle, and become a support field by the ink container 1 and the valve seat formation 
member 7, While etching a metal plate 13 and forming the outcrops 20 and 20 of a high polymer 
film 12 from an aperture so that it may leave the long and slender elastic support sections 19 and 
19 which support the core used as the valve element section 18, and the valve element section 18 
from both sides, and are prolonged in a long side side The through-hole 21 which circulates ink 
is drilled in the valve element section 1 8, and it is constituted. 

[0016] The width of face is chosen so that the elastic support sections 19 and 19 may have the 
elasticity which can carry out elastic deformation when bigger differential pressure a little than 
the negative pressure of extent which can maintain the meniscus of a recording head acts. 
[0017] The film valve seat 6 is in the condition set to level difference section la of a container 1, 
it fixes by the valve seat formation member 7 from an ink room side, and is fixed to a container 1 
in the state of fluid-tight, and the air bubbles contained in ink in the upper part if needed and the 
filter 22 from which dust is removed are arranged. 

[0018] In this example, the ink feed hopper 5 of an ink cartridge is inserted in the ink supply 
needle N of a recording head, and is set in a recording device. A possibility of causing un- 
arranging is in printing after atmospheric air infiltrates into an ink cartridge or a recording head 
by insertion of the ink supply needle N. 

[0019] The pressure of the ink feed hopper 5 declines, differential pressure acts on a film valve 
6, and if negative pressure is made to act on a recording head through a cap member and the ink 
of an ink cartridge is absorbed to a recording head in order to avoid such un-arranging, as shown 
in drawing 2 (a) and (b), a film valve 6 will separate from a valve seat 8, and the ink of the ink 
room 2 will pass the through-hole 1 1 of the highest location of the lower part of a film valve 6, 
and will flow to the ink feed hopper 5. 

[0020] On the other hand, the air bubbles for which film valves 6 have gathered caudad with it 
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since, as for the lower part field of a film valve 6, the passage where the direction of a long side 
of a film valve 6 approached the film valve side, and the cross direction was extracted for the 
edge is formed of the ink passage regulation plate 10 gather near the through-hole 1 1 by own 
buoyancy. And since it is quick as compared with the field of others [ rate of flow / of ink here ], 
air bubbles are put in the style of ink, and it is discharged by the cap member via a recording 
head. 

[0021] In the phase which restoration of ink ended, if printing is performed, the ink of the lower 
field of the film valve seat 6 will flow into a recording head from the ink feed hopper 5, and the 
pressure of the lower field of a film valve 6 will decline gradually. If a pressure drop becomes 
larger than the bearing capacity of the elastic support section 19, a film valve 6 will bend in the 
ink feed hopper 5 side, and a through-hole 21 will separate from a valve seat 8. By the time this 
results in negative pressure with too much pressure of the ink feed hopper 5, the ink of the ink 
room 2 will flow into the ink feed hopper 5 through a through-hole 21 . 
[0022] If the pressure of the lower field of a film valve 6 rises a little by the inflow of ink, will 
guide the elastic support section 1 9 certainly, will move it to the upstream, without being 
influenced of rocking of a high polymer film 12 etc., it will be made to **** the valve element 
section 18 to a valve seat 8 by overcoming the pressure of the ink from the upper part, and will 
plug up a through-hole 21 . Thereby, the outflow of the ink from the ink room 2 stops. Therefore, 
there is no **** in the height of the liquid ink side of the ink room 3, and it is maintained by the 
negative pressure suitable for the pressure of the ink feed hopper 5 maintaining the meniscus of a 
recording head. 

[0023] If the nozzle plate of a recording head is closed with a capping means and negative 
pressure is made to act when un-arranging arises in the regurgitation of the ink droplet from a 
nozzle orifice by printing of long duration, the air bubbles which have gathered near the through- 
hole 1 1 will be discharged besides a recording head by the same operation as the time of 
restoration actuation of the above-mentioned ink. 

[0024] What drawing 4 thru/or drawing 6 show other examples of a film valve 6, respectively, 
and was shown in drawing 4 is what formed the branches 23 and 23 arranged so that the through- 
hole 21 of the valve element section 18 may be made into a point symmetry point by etching of a 
metal plate 13 etc., can transmit differential pressure to the valve element section 18 and the 
elastic support section 19 certainly, and can prevent too much deformation of a high polymer 
film 12. 

[0025] Drawing 5 etches a metal plate 13 and forms the aperture of a rhombus so that one 
example of the optimal film valve may be shown when the passage of the lower field of a film 
valve 6 is extracted with the ink passage regulation plate 10 as becoming so thin that it going to 
the edge of the extended direction of the elastic support section 19, and it may attach on the 
outskirts with the valve element section 18 of a core, and the elastic support section 19 which 
supports this from both sides and it may leave the frame parts 25, 26, 27, and 28 of business. 
[0026] According to this example, the rigidity of the high polymer film 12 of the central field in 
which the valve element section 18 is located can be weakened, and the valve element section 18 
can be made to follow differential pressure easily. Moreover, passage of the fixed part field of 
the elastic support section 19 used as the topmost part where air bubbles tend to stagnate can be 
narrowed, and air bubbles can be easily eliminated by the flow of the ink which flowed in from 
the through-hole 9. 

[0027] The valve element section 18 was made to support by 19', and elastic support section 19* 
which formed the elastic support sections 19 and 19 in the shape of zigzag, and according to this 
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example, drawing 6 can expand the deflection deformation field of elastic support section 19' and 
19*, and can make the valve element section 20 follow also to minute differential pressure. 
[0028] Drawing 7 (a) and (b) show other examples of this invention, and it is constituted and 
they get down from a film valve 6 so that only the 1 side of the valve element section 1 8 may be 
made to support in the shape of a cantilever by the elastic support section 29 as shown in 
drawing 8 . Moreover, the passage formation substrate 30 inclines up so that it may meet in the 
extended direction of the cantilever-like elastic support section 29, and it is constituted so that 
ink may be made to flow into the ink feed hopper 5 out of one through-hole 3 1 prepared in the 
highest location, while regulating the passage of the lower part of a film valve 6 so that width of 
face may become narrow. 

[0029] Since it is possible to regulate narrowly the field of the ink passage near the film valve 6 
as much as possible according to this example, the air bubbles of a film valve 6 can be brought 
together in one place, and it can discharge outside by ink flow. 

[0030] Drawing 9 shows one example of the film valve suitable for a valve gear same as the 
above, and it operates a metal plate orthopedically by etching etc. so that it may leave the valve 
element section 18, and the elastic support section 29 and a frame part 32 and the aperture 33 of 
a waterdrop mold may be formed. 

[0031] In addition, when a valve gear was built into an ink cartridge in an above-mentioned 
example, the example was taken and explained, but although the mentioning [ above ]-to 
connection field of ink supply way [ of a recording head ] P and ink tank valve gear 40 is 
incorporated to the recording head of the disposer bull type which unified the recording head and 
the ink tank as shown in drawing 10 , it is clear to do the same operation so. 
[0032] Drawing 1 1 (a) and (b) show other examples of this invention, respectively, incorporated 
the valve gear 40 mentioned above in the connection of the ink supply way which is open for 
free passage to recording head H in this example, and the ink supply needle N which this is made 
open for free passage and installed, and form filters 41 and 42 in the downstream of a valve gear 
40, and the upstream. 

[0033] In addition, when the valve seat section was supported from both sides in this example, 
the example was taken and explained, but if the valve gear which supported the valve portion 
shown in drawing 7 in the shape of a cantilever is incorporated, since the elastic support section 
can be shortened, inclusion is easy. 

[0034] Moreover, although the layered product of a high polymer film and a metal plate is 
processed by etching in an above-mentioned example, the same operation is done so, even if 
press working of sheet metal of a metal plate constitutes the valve element section, the elastic 
support section, and a frame part and it sticks on a high polymer film the macromolecule plate 
constituted with injection molding of a macromolecule. 

[0035] by the way, making elasticity of the whole film valve small as much as possible, since the 
differential pressure which acts on a film valve is low, if it is in print data with comparatively 
low dot density --**-- the location of the valve element section becomes better and unstable, a 
fall is caused to ink serviceability, and the engine performance falls on the contrary. 
[0036] Drawing 12 (a) shows one example of the film valve suitable for solving such a problem, 
and has elasticity. Processing the easy metal plate 50, for example, stainless steel with a 
thickness of about 0.03mm, to the central point The valve element section 52, The through-hole 
53 located at the core, and the branches 54 and 54 of the shape of zigzag by which an end 
follows the valve element section 52 so that a core may be made into a point symmetry point, 
The periphery section 55 linked to the other end of branches 54 and 54 Etching processing and 
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the thing which carried out press working of sheet metal, The ductility polymeric materials 5 1 
which can be deformed plastically, for example, a polyphenylene sulfide (PPS) resin film with a 
thickness of 0.0035mm, drawing 12 (b), Desirably, in the valve element section 52, it joins 
through a glue line or an adhesive layer, and what carried out plastic deformation beforehand so 
that a core might project to extent to which the valve element section 52 deserts a valve seat 8 at 
least as shown in (c) is constituted. In addition, after junction or before junction, a through-hole 
is drilled in the location corresponding to the through-hole 53 of the valve element section 52 to 
the resin film 51, and passage is formed. 

[0037] Such plastic deformation processing can be positioned to the convex type material 61 of 
the swelling configuration considered as a request, as were shown in drawing 13 (I), and it heats 
beforehand to temperature lower than softening temperature and was shown in drawing 13 (I) the 
heat deflection temperature of the resin film 60, or more than second order transition 
temperature, and subsequently it can give a swelling to drawing 13 (II) by pressing by the 
concave material 62 which corresponds as shown. 

[0038] According to this example, since the swelling equivalent to a valve-opening condition is 
attached to the resin film 51, as for the contact force to the valve seat 8 of the valve element 
section 52, only the elasticity of branches 54 and 54 will act substantially. Consequently, it can 
be made to open by small differential pressure, raising the rigidity of branches 54 and 54 and 
preventing wandering of the valve element section 52. 

[0039] And if the resin film 51 and the valve element section 52 limit especially a junction field 
to the field which carries out a lap, the resin film 5 1 can control the elastic force which acts on 
the valve element section 52, and can raise the flattery nature of the valve element section 52. 
[0040] The example which shows other examples of above-mentioned plastic deformation 
processing, and was shown in drawing 14 (a) sets drawing 14 (a) and (b). Fixing the periphery of 
the resin film 60 in airtight according to the cap member 64 in which the crevice 63 required for 
plastic working was formed, and a pedestal 65, and heating below to softening temperature heat 
deflection temperature or more than second order transition temperature Negative pressure-P is 
made for a through-hole 66 and 67 differential pressure to act on grant 63, i.e., a crevice, and a 
pressure P is applied from a pedestal side, and plastic deformation is carried out so that the 
pressure by the side of a crevice 63 may become high. 

[0041] In addition, although the crevice 63 corresponding to the configuration which should 
carry out plastic deformation to the cap member 64 in an above-mentioned example is formed, as 
shown in drawing 14 (b), it forms as a mere cavity 68, and even if it gives differential pressure to 
the resin film 60 like the above-mentioned, plastic deformation can be carried out similarly. 
[0042] In addition, it is clear effective to perform plastic deformation processing to a high 
polymer film also to the example shown in drawing 3 , drawing 4 , drawing 5 , drawing 6 , 
drawing 8 , and drawing 9 in this way. 
[0043] 

[Effect of the Invention] As mentioned above, the film valve which consists of the elastic support 
section which it is formed in the elastic thin film following the differential pressure of the 
upstream and the downstream, and the front face of this in this invention as explained, and it is 
formed in the valve element section which has a through-hole and the valve element section, and 
one, and is always energized to the upstream, Since it had with the passage formation plate 
which forms the passage where it is arranged at the downstream of the valve seat which is 
located in the upstream of ink passage and **** to a through-hole, and a valve seat, and the edge 
side serves as the upper part by making the extended direction of the elastic support section into 
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a long side, and the cross section becomes narrow A film valve opens passage in response to 
differential pressure corresponding to consumption of the ink in a recording head in a large area, 
and can supply ink to a recording head. Moreover, the lower field of a film valve makes an edge 
side the upper part with a passage formation plate, and it is formed so that it may become 
narrow, and air bubbles can be centralized here, and it can put on the flow of the ink discharged 
compulsorily, and air bubbles can be discharged certainly outside. 

[0044] Moreover, as compared with the case where a film valve is constituted from a thin film 
independent, with the rigidity of an elastic support member, maintenance of the center position 
of a film valve and fluctuation of the elastic modulus in ink can be prevented that there is no 
**** in vibration of carriage etc., a switching action can be stabilized, and the dependability of 
the ink supply to a recording head can be secured. 



TECHNICAL FIELD 



[The field of the technique in which invention belongs] This invention relates to the valve gear 
equipped with the negative pressure generating function arranged on the ink feeder current way 
which connects an ink jet type recording head and an ink tank. 



PRIOR ART 



[Description of the Prior Art] An ink jet printer carries at carriage the ink cartridge which 
supplies ink in the ink jet type recording head which a pressure is impressed [ recording head ] to 
the pressure generating room which is open for free passage to a common ink room and a 
common nozzle orifice, and makes an ink droplet breathe out from a nozzle orifice, and a 
recording head, and making carriage reciprocate, it is made in agreement with print data, and it is 
constituted so that a record form may be made to breathe out an ink droplet. 
[0003] Since such a recording head is arranged so that the nozzle orifice may usually become 
lower than the liquid ink side of an ink cartridge, a head acts on a nozzle orifice and it has the 
problem that leakage **** of ink arises from a nozzle orifice. In order to solve this problem, a 
porous body is usually held in an ink cartridge, and it is constituted so that the pressure of the ink 
of an ink cartridge may become low a little rather than a recording head according to the 
capillary tube force by the porous body. 

[0004] However, when the amount of the ink which consumption of ink progresses and is 
absorbed by the porous body decreases, it originates in the capillary tube force of a porous body, 
and stagnation arises in supply of the ink to a recording head, the ink of the real volume integral [ 
the problem that the ink in a cartridge cannot be consumed completely, and ] of a porous body 
which can be held in a cartridge decreases, and there is a problem of an ink cartridge being 
enlarged. 

[0005] When the wall which equipped the lower part of an ink tank with the through-hole 
separates into an ink reservoir and a cavity so that JP,62-231759,A may see, an AMBURERA 
check valve is prepared in this through-hole and ink ** of a recording head falls in order to solve 
such a problem for example, the ink cartridge for ink jet recording heads constituted so that a 
bulb might be made to open, a cavity might be made to discharge the ink of an ink reservoir and 
a recording head might be supplied is proposed. 

[0006] According to this, since a porous body becomes unnecessary, it becomes possible to make 
the capacity of ink increase, but generally an AMBURERA check valve has the big problem of 
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the amount of offset being too large, and causing big fluctuation to differential pressure with the 
ink amount of supply or a recording head, and causing deterioration of a quality of printed 
character for adjusting supply of the ink to a recording head to a precision. The ink cartridge 
which can supply ink to compensate for the ink consumption by the recording head is proposed 
the film valve seat which consists of an elastic thin film equipped with the through-hole 
separating into an ink inflow and ink outflow side, and making negative pressure maintain ink ** 
of an ink jet type recording head by some between an ink inflow side and an ink outflow side so 
that JP,8- 174860, A may see, in order to solve such a problem. 

EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, the film valve which consists of the elastic support 
section which it is formed in the elastic thin film following the differential pressure of the 
upstream and the downstream, and the front face of this in this invention as explained, and it is 
formed in the valve element section which has a through-hole and the valve element section, and 
one, and is always energized to the upstream, It had with the passage formation plate which 
forms the passage where it is arranged at the downstream of the valve seat which is located in the 
upstream of ink passage and **** to a through-hole, and a valve seat, and the edge side serves as 
the upper part by making the extended direction of the elastic support section into a long side, 
and the cross section becomes narrow. Therefore, it can put on the flow of the ink which is 
formed so that passage may be opened in response to differential pressure corresponding to 
consumption of the ink in a recording head in area with a large film valve, and ink can be 
supplied to a recording head and it may become narrow [ that the lower field of a film valve 
makes an edge side the upper part with a passage formation plate ], and is discharged 
compulsorily [ centralizing air bubbles here ], and air bubbles can be discharged certainly 
outside. 

[0044] Moreover, as compared with the case where a film valve is constituted from a thin film 
independent, with the rigidity of an elastic support member, maintenance of the center position 
of a film valve and fluctuation of the elastic modulus in ink can be prevented that there is no 
**** i n vibration of carriage etc., a switching action can be stabilized, and the dependability of 
the ink supply to a recording head can be secured. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] What [ can supply ink, making it correspond to 
consumption of the ink in a recording head by the film valve seat of a large area, and making a 
recording head maintain a negative pressure condition according to this ] In order to recover 
expulsion-of-an-ink-droplet capacity, when it makes negative pressure act on a recording head 
and ink is made to discharge compulsorily from a recording head, since the area of a film valve 
seat is large, the rate of flow here is low, and exclusion of air bubbles is holding un-arranging [ 
that it is difficult]. 

[0008] The place which this invention is made in view of such a problem, and is made into the 
purpose is offering the valve gear in the ink supply way of the ink jet type recording device 
which can eliminate the air bubbles near the film valve seat outside certainly, maintaining the 
negative pressure which certainly followed the minute differential pressure between recording 
heads, and was suitable for the recording head at printing. The 2nd purpose of this invention is 
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offering the ink cartridge which built in the above-mentioned valve gear, and an ink supply 
needle. Other purposes of this invention are proposing the manufacture approach of the above- 
mentioned valve gear. 



MEANS 



[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. The 
film valve which consists of the elastic support section which it is formed in the elastic thin film 
following the differential pressure of the upstream and the downstream, and the front face of this, 
it is formed in the valve element section which has a through-hole and this valve element section, 
and one, and is always energized to the upstream, It had the passage formation plate which forms 
the passage where it is arranged at the downstream of the valve seat which is located in the 
upstream of said ink passage and **** to said through-hole, and this valve seat, and the edge 
side serves as the upper part by making the extended direction of said elastic support section into 
a long side, and the cross section becomes narrow. 



OPERATION 



[Function] A film valve opens passage in response to differential pressure corresponding to 
consumption of the ink in a recording head in a large area, and supplies ink to a recording head. 
Moreover, the lower field of a film valve makes an edge side the upper part with a passage 
formation plate, and since it is formed so that it may become narrow, air bubbles focus here, and 
also when negative pressure is made to act on a recording head and ink is discharged 
compulsorily, the ink rate of flow here does not fall unnecessarily, therefore air bubbles ride in 
the style of ink, and it is discharged outside. 
[0011] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. The container 1 which drawing 1 shows one example of the ink 
cartridge into which the valve gear of this invention was built, and constitutes an ink cartridge 
body forms the ink feed hopper 5 which has the ink room 2 in the upper part and by which the 
ink supply needle N of a recording head is inserted in a base 4, and is constituted. 
[0012] Between the ink room 2 and the ink feed hopper 5, the abbreviation rectangle-like crevice 
is formed so that the film valve 6 which separates these can be held. A film valve 6 is supported 
by level difference section la of a container 1 in the perimeter of the inferior surface of tongue, 
fixes an ink room side by the valve seat formation member 7, and is included in the container 1 . 
[0013] More than one are drilled so that, as for the valve seat formation member 7, at least one 
through-hole 9 which heights 7a which projects in the downstream is formed in a core, and the 
valve seat 8 which consists of elastic members, such as rubber, at the tip is fixed, and is open for 
free passage on the outskirts at the ink room 2 may make heights 7a the point of symmetry 
preferably. 

[0014] The ink style regulation plate 10 which makes a valve seat 8 the bottom in the lower part 
field of a film valve 6, and makes both sides an ink room side is arranged. The through-holes 1 1 
and 1 1 which are open for free passage to the ink feed hopper 5 are drilled in the highest location 
which the ink style regulation plate 10 occupies. 

[0015] As shown in drawing 3 (a) and (b), the film valve seat 6 The flexible high polymer film 
12, 4 side 14, and 15, 16 and 17 which start a layered product with a metal plate 13 in a 
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rectangle, and become a support field by the ink container 1 and the valve seat formation 
member 7, While etching a metal plate 13 and forming the outcrops 20 and 20 of a high polymer 
film 12 from an aperture so that it may leave the long and slender elastic support sections 19 and 
19 which support the core used as the valve element section 18, and the valve element section 18 
from both sides, and are prolonged in a long side side The through-hole 21 which circulates ink 
is drilled in the valve element section 18, and it is constituted. 

[0016] The width of face is chosen so that the elastic support sections 19 and 19 may have the 
elasticity which can carry out elastic deformation when bigger differential pressure a little than 
the negative pressure of extent which can maintain the meniscus of a recording head acts. 
[0017] The film valve seat 6 is in the condition set to level difference section la of a container 1, 
it fixes by the valve seat formation member 7 from an ink room side, and is fixed to a container 1 
in the state of fluid-tight, and the air bubbles contained in ink in the upper part if needed and the 
filter 22 from which dust is removed are arranged. 

[0018] In this example, the ink feed hopper 5 of an ink cartridge is inserted in the ink supply 
needle N of a recording head, and is set in a recording device. A possibility of causing un- 
arranging is in printing after atmospheric air infiltrates into an ink cartridge or a recording head 
by insertion of the ink supply needle N. 

[0019] The pressure of the ink feed hopper 5 declines, differential pressure acts on a film valve 
6, and if negative pressure is made to act on a recording head through a cap member and the ink 
of an ink cartridge is absorbed to a recording head in order to avoid such un-arranging, as shown 
in drawing 2 (a) and (b), a film valve 6 will separate from a valve seat 8, and the ink of the ink 
room 2 will pass the through-hole 1 1 of the highest location of the lower part of a film valve 6, 
and will flow to the ink feed hopper 5. 

[0020] On the other hand, the air bubbles for which film valves 6 have gathered caudad with it 
since, as for the lower part field of a film valve 6, the passage where the direction of a long side 
of a film valve 6 approached the film valve side, and the cross direction was extracted for the 
edge is formed of the ink passage regulation plate 10 gather near the through-hole 1 1 by own 
buoyancy. And since it is quick as compared with the field of others [ rate of flow / of ink here ], 
air bubbles are put in the style of ink, and it is discharged by the cap member via a recording 
head. 

[0021] In the phase which restoration of ink ended, if printing is performed, the ink of the lower 
field of the film valve seat 6 will flow into a recording head from the ink feed hopper 5, and the 
pressure of the lower field of a film valve 6 will decline gradually. If a pressure drop becomes 
larger than the bearing capacity of the elastic support section 19, a film valve 6 will bend in the 
ink feed hopper 5 side, and a through-hole 21 will separate from a valve seat 8. By the time this 
results in negative pressure with too much pressure of the ink feed hopper 5, the ink of the ink 
room 2 will flow into the ink feed hopper 5 through a through-hole 21 . 
[0022] If the pressure of the lower field of a film valve 6 rises a little by the inflow of ink, will 
guide the elastic support section 19 certainly, will move it to the upstream, without being 
influenced of rocking of a high polymer film 12 etc., it will be made to **** the valve element 
section 1 8 to a valve seat 8 by overcoming the pressure of the ink from the upper part, and will 
plug up a through-hole 21. Thereby, the outflow of the ink from the ink room 2 stops. Therefore, 
there is no **** in the height of the liquid ink side of the ink room 3, and it is maintained by the 
negative pressure suitable for the pressure of the ink feed hopper 5 maintaining the meniscus of a 
recording head. 

[0023] If the nozzle plate of a recording head is closed with a capping means and negative 
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pressure is made to act when un-arranging arises in the regurgitation of the ink droplet from a 
nozzle orifice by printing of long duration, the air bubbles which have gathered near the through- 
hole 1 1 will be discharged besides a recording head by the same operation as the time of 
restoration actuation of the above-mentioned ink. 

[0024] What drawing 4 thru/or drawing 6 show other examples of a film valve 6, respectively, 
and was shown in drawing 4 is what formed the branches 23 and 23 arranged so that the through- 
hole 21 of the valve element section 18 may be made into a point symmetry point by etching of a 
metal plate 13 etc., can transmit differential pressure to the valve element section 18 and the 
elastic support section 19 certainly, and can prevent too much deformation of a high polymer 
film 12. 

[0025] Drawing 5 etches a metal plate 13 and forms the aperture of a rhombus so that one 
example of the optimal film valve may be shown when the passage of the lower field of a film 
valve 6 is extracted with the ink passage regulation plate 10 as becoming so thin that it going to 
the edge of the extended direction of the elastic support section 19, and it may attach on the 
outskirts with the valve element section 18 of a core, and the elastic support section 19 which 
supports this from both sides and it may leave the frame parts 25, 26, 27, and 28 of business. 
[0026] According to this example, the rigidity of the high polymer film 12 of the central field in 
which the valve element section 1 8 is located can be weakened, and the valve element section 1 8 
can be made to follow differential pressure easily. Moreover, passage of the fixed part field of 
the elastic support section 19 used as the topmost part where air bubbles tend to stagnate can be 
narrowed, and air bubbles can be easily eliminated by the flow of the ink which flowed in from 
the through-hole 9. 

[0027] The valve element section 18 was made to support by 19', and elastic support section 19 1 
which formed the elastic support sections 19 and 19 in the shape of zigzag, and according to this 
example, drawing 6 can expand the deflection deformation field of elastic support section 19' and 
19\ and can make the valve element section 20 follow also to minute differential pressure. 
[0028] Drawing 7 (a) and (b) show other examples of this invention, and it is constituted and 
they get down from a film valve 6 so that only the 1 side of the valve element section 1 8 may be 
made to support in the shape of a cantilever by the elastic support section 29 as shown in 
drawing 8 . Moreover, the passage formation substrate 30 inclines up so that it may meet in the 
extended direction of the cantilever-like elastic support section 29, and it is constituted so that 
ink may be made to flow into the ink feed hopper 5 out of one through-hole 3 1 prepared in the 
highest location, while regulating the passage of the lower part of a film valve 6 so that width of 
face may become narrow. 

[0029] Since it is possible to regulate narrowly the field of the ink passage near the film valve 6 
as much as possible according to this example, the air bubbles of a film valve 6 can be brought 
together in one place, and it can discharge outside by ink flow. 

[0030] Drawing 9 shows one example of the film valve suitable for a valve gear same as the 
above, and it operates a metal plate orthopedically by etching etc. so that it may leave the valve 
element section 18, and the elastic support section 29 and a frame part 32 and the aperture 33 of 
a waterdrop mold may be formed. 

[0031] In addition, when a valve gear was built into an ink cartridge in an above-mentioned 
example, the example was taken and explained, but although the mentioning [ above ]-to 
connection field of ink supply way [ of a recording head ] P and ink tank valve gear 40 is 
incorporated to the recording head of the disposer bull type which unified the recording head and 
the ink tank as shown in drawing 10 , it is clear to do the same operation so. 
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[0032] Drawing 1 1 (a) and (b) show other examples of this invention, respectively, incorporated 
the valve gear 40 mentioned above in the connection of the ink supply way which is open for 
free passage to recording head H in this example, and the ink supply needle N which this is made 
open for free passage and installed, and form filters 41 and 42 in the downstream of a valve gear 
40, and the upstream. 

[0033] In addition, when the valve seat section was supported from both sides in this example, 
the example was taken and explained, but if the valve gear which supported the valve portion 
shown in drawing 7 in the shape of a cantilever is incorporated, since the elastic support section 
can be shortened, inclusion is easy. 

[0034] Moreover, although the layered product of a high polymer film and a metal plate is 
processed by etching in an above-mentioned example, the same operation is done so, even if 
press working of sheet metal of a metal plate constitutes the valve element section, the elastic 
support section, and a frame part and it sticks on a high polymer film the macromolecule plate 
constituted with injection molding of a macromolecule. 

[0035] by the way, making elasticity of the whole film valve small as much as possible, since the 
differential pressure which acts on a film valve is low, if it is in print data with comparatively 
low dot density --**-- the location of the valve element section becomes better and unstable, a 
fall is caused to ink serviceability, and the engine performance falls on the contrary. 
[0036] Drawing 12 (a) shows one example of the film valve suitable for solving such a problem, 
and has elasticity. Processing the easy metal plate 50, for example, stainless steel with a 
thickness of about 0,03mm, to the central point The valve element section 52, The through-hole 
53 located at the core, and the branches 54 and 54 of the shape of zigzag by which an end 
follows the valve element section 52 so that a core may be made into a point symmetry point, 
The periphery section 55 linked to the other end of branches 54 and 54 Etching processing and 
the thing which carried out press working of sheet metal, The ductility polymeric materials 51 
which can be deformed plastically, for example, a polyphenylene sulfide (PPS) resin film with a 
thickness of 0.0035mm, drawing 12 (b), Desirably, in the valve element section 52, it joins 
through a glue line or an adhesive layer, and what carried out plastic deformation beforehand so 
that a core might project to extent to which the valve element section 52 deserts a valve seat 8 at 
least as shown in (c) is constituted. In addition, after junction or before junction, a through-hole 
is drilled in the location corresponding to the through-hole 53 of the valve element section 52 to 
the resin film 5 1 , and passage is formed. 

[0037] Such plastic deformation processing can be positioned to the convex type material 61 of 
the swelling configuration considered as a request, as were shown in drawing 13 (I), and it heats 
beforehand to temperature lower than softening temperature and was shown in drawing 13 (I) the 
heat deflection temperature of the resin film 60, or more than second order transition 
temperature, and subsequently it can give a swelling to drawing 13 (II) by pressing by the 
concave material 62 which corresponds as shown. 

[0038] According to this example, since the swelling equivalent to a valve-opening condition is 
attached to the resin film 5 1, as for the contact force to the valve seat 8 of the valve element 
section 52, only the elasticity of branches 54 and 54 will act substantially. Consequently, it can 
be made to open by small differential pressure, raising the rigidity of branches 54 and 54 and 
preventing wandering of the valve element section 52. 

[0039] And if the resin film 51 and the valve element section 52 limit especially a junction field 
to the field which carries out a lap, the resin film 5 1 can control the elastic force which acts on 
the valve element section 52, and can raise the flattery nature of the valve element section 52. 
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[0040] The example which shows other examples of above-mentioned plastic deformation 
processing, and was shown in drawing 14 (a) sets drawing 14 (a) and (b). Fixing the periphery of 
the resin film 60 in airtight according to the cap member 64 in which the crevice 63 required for 
plastic working was formed, and a pedestal 65, and heating below to softening temperature heat 
deflection temperature or more than second order transition temperature Negative pressure-P is 
made for a through-hole 66 and 67 differential pressure to act on grant 63, i.e., a crevice, and a 
pressure P is applied from a pedestal side, and plastic deformation is carried out so that the 
pressure by the side of a crevice 63 may become high. 

[0041] In addition, although the crevice 63 corresponding to the configuration which should 
carry out plastic deformation to the cap member 64 in an above-mentioned example is formed, as 
shown in drawing 14 (b), it forms as a mere cavity 68, and even if it gives differential pressure to 
the resin film 60 like the above-mentioned, plastic deformation can be carried out similarly. 
[0042] In addition, it is clear effective to perform plastic deformation processing to a high 
polymer film also to the example shown in drawing 3 , drawing 4 , drawing 5 , drawing 6 , 
drawing 8 , and drawing 9 in this way. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing (a) and (b) are drawings showing the cross-section structure of the 

direction of a long side of a valve gear, and the direction of a shorter side for one example of the 

ink cartridge of this invention in the state of clausilium, respectively. 

[Drawing 2] Drawing (a) and (b) are drawings showing the cross-section structure of the 

direction of a long side of a valve gear, and the direction of a shorter side for one example of the 

ink cartridge of this invention in the state of valve opening, respectively. 

[Drawing 3] Drawing (a) and (b) are the plan showing one example of the film valve which 

constitutes a valve gear same as the above, respectively, and the sectional view of the plate used 

for this. 

[Drawing 4] It is the plan showing other examples of the film valve used for the ink cartridge of 
this invention. 

[Drawing 5] It is the plan showing other examples of the film valve used for the ink cartridge of 
this invention. 

[Drawing 6] It is the plan showing other examples of the film valve used for the ink cartridge of 
this invention. 

[Drawing 71 Drawing (a) and (b) are drawings showing the cross-section structure of the 
direction of a long side of a valve gear, and the direction of a shorter side for other examples of 
the valve gear of this invention in the state of valve opening. 

[Drawing 8] It is the plan showing one example of the film valve of a valve gear same as the 
above. 

[Drawing 91 It is the plan showing other examples of the film valve of a valve gear same as the 
above. 

[Drawing 101 It is the sectional view showing the example which built the valve gear of this 
invention into the recording head constituted as an ink tank and integral construction. 
[Drawing 1 11 Drawing (a) and (b) are the sectional views showing the example which built the 
valve gear of this invention into the ink supply needle, respectively. 

[Drawing 12] Drawing (a) is a plan showing other examples of the film valve suitable for this 
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invention, and drawing (b) and (c) are drawings showing the cross-section configuration in an A- 
A line and a B-B line for the configuration of the resin film which constitutes a film valve, 
respectively. 

[Drawing 131 Drawing (I) and (II) are drawings showing the processing process of a resin film 

among the production processes of a film valve same as the above, respectively. 

[Drawing 14] Drawing (a) and (b) are drawings showing other examples of the manufacture 

approach of a film valve same as the above. 

[Description of Notations] 

1 Ink Container 

2 Ink Room 

5 Ink Feed Hopper 

6 Film Valve 

7 Valve Seat Formation Member 

8 Valve Seat 

9 Through-hole 

12 High Polymer Film 

19 Elastic Support Section 

20 Outcrop of High Polymer Film 

21 Through-hole 

N Ink supply needle 

H Ink jet type recording head 

P Ink passage 



[Translation done.] 
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